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The effectiveness of a diamond burnishing method with rotating tool, which is proposed by the authors, is investigated. A proposed 
hybrid-type parallel mechanism with spherical 5-degree-of-freedom range and force control was used as a burnishing machine. A 
diamond tipped tool, which is rotated by the high-speeed-motor spindle, was used as a burnishing tool. A hardened die steel surface 
were targeted. The fundamental characteristics of the proposed method were evaluated by the surface profile and appearance of the 
burnishing mark and metallographic structure of the burnished surface layer, and the advantages of the proposed method were clarified 





























る摺動速度 vs = 0，17 m/min，送り速度 f = 2.5，5，10 mm/sec，押
付力 Ft = 100，200 Nとした．加工部模式図を図 3に示す．工具
回転による摺動速度 vs [m/min]は，接触点における理論的な周速
度と定義し，ダイヤモンドチップの半径 R [mm]，スピンドル回
転数 N [rpm]，工具の傾斜角 α[° ]によって決定され，(1)式より
算出した．
　




め，f = 10 mm/sec，Ft = 100 Nにおける vs = 0, 17 m/minによる加
工痕周辺部の表面形状を示す．表面形状の測定には触針式粗さ




Fig. 1 Spherical 5-DOF hybrid-type parallel mechanism
Fig. 2 Diamond tipped tool
5mmShankDiamond tip












Hardened die steel JIS SKD11 (approx. 60HRC)
Spherical diamond tip R = 1.5 mm
vs =  0, 17 m/min
f = 2.5, 5, 10 mm/sec
Ft = 100, 200 N
UP-21KN，Unitech Co.Ltd.
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(a) f = 5 mm/sec
(b) f = 2.5 mm/sec
Fig. 5 Surface profiles (vs = 17 m/min，Ft = 100 N)
(a) vs = 0 m/min
(b) vs = 17 m/min
Fig. 4 Surface profiles (f = 10 mm/sec，Ft = 100 N)
Fig. 6 Surface profile (vs = 17 m/min，f = 2.5 mm/sec，Ft = 200 N)
Fig. 8 Metallographic structure of preliminary and
burnished surface layers
(a) Preliminary surface (b) Burnished surface
(vs = 17 m/min)



















(b) vs = 17 m/min
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